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(57) Abstract 

A motor having a rotary unit (1 1) ro- 
tatably mounted within an air evacuated 
housing (12). The rotary unit (11), having 
a balanced inertia! mass (30, 38, 40), is 
driven in a continuous manner by a reao- 
tion"drive unit (125, 126, 127, 128) winch 
derives its power from the exterior of the 
housing (12). Since the rotary unit (11) 
operates within a near vacuum environ- 
ment and comprises an inertia! mass (30, 
38, 40) driven by a reactive force, a high 
degree of energy transmission efficiency 
is effected. 
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ROTARY MOTOR AND METHOD OF OPERATING SAME 

TECHNICAL FIELD 

This invention relates to rotary motors and has 
particular reference to a motor having a rotor to. 
which power means, such as fluid under pressure, 
is .applied to transmit rotation to a load. 
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BACKGHOUND ART 
In an earlier filed United States patent application, 
Serial Number 802,503, filed June 1, 1977 > by the 
present applicant herein, Karl M. Aegerter, a 
fluid driven reciprocating piston type motor is 
5 disclosed and claimed in which air above at- 

mospheric pressure is applied to one side of each 
piston while a suction below atmospheric pressure 
is applied to the opposite side of the piston. At 
the end of each stroke, the application of air 
TO pressure and suction is reversed to drive each 

piston in the opposite direction. Such construction 
results in a greatly improved efficiency of power 
transmission. The reason for such improved 
efficiency is believed due, in part, to the fact 
15 that air, as well as most fluids, wnen being moved 

or encountered at high speeds, acts as a heavy 
viscous ana elastic fluid, thereby adding con- 
siderable resistance to such movement. Therefore, 
since parts of the motor of the aforementioned 
20 application operate in a rarified atmosphere, 

the drag normally incurred by. virtue of air 
being moved about by the pistons and other parts 
of the motor is substantially eliminated. Also, 
of course, the near vacuum condition on one side 
25 of each piston increases the differential 

pressure effective to drive the pistons through 
their strokes. However, such motor requires 
reciprocating motor elements and a relatively 
complicated valve system for controlling the 
30 motor in order to provide rotary power output. 

Further, because of the variable speed of each 
piston as it changes from a zero velocity at each 
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end of its stroke to a maximum velocity at a mid 
point in the stroke, vibrations tend to occur and 
the power output, instead of providing a continuous 
torque, tends to be uneven. 

In addition, the following United States patents 
are listed below to show various prior art devices 
that include a chamber and a rotating member 
associated therewith. Some of said chambers may 
be air evacuated. It is felt that the following 
patents will be useful to gain an understanding 
of the present invention: 

b, 41 4 September IS, 1634 

1,080,136 December 2, 1913 

2,4tfd,191 November 15, 1949 

2,637,166 May 5, 1953 

3,804,549 April 6, 1974 



ADVANTAGEOUS EFFECTS OF THE INVENTION 

It therefore becomes a principal object of the 
present invention to provide a rotary motor having 
an increased power transmission efficiency. 

Another object is to provide a high speed rotary 
motor of the above type in which the rotor unit 
operates in a near vacuum condition. 

Another object is to provide a rotary motor of 
the above type which is simple and inexpensive to 
manufacture. 
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Another object is to provide a rotary motor of the 
above type in which, in one embodiment, the rotor 
is driven by a fluid reaction jet. 

Another object is to provide a rotary motor of 
5 the above type wherein the rotor is driven by a fluid 

reaction jet in an air evacuated housing and wherein 
the jet encounters a minimum amount of resistance. 

Another object is to provide a rotary motor of the 
above type in which, in another embodiment, the rotor 
10 is driven by one or more electric motors in an air • 

evacuated housing. 

A further object is to provide a rotary motor of 
the above type in which, in a further embodiment, 
the rotor is driven by turbine action in an air 
15 evacuated housing. 

I have discovered that, when a rotating inertial 
roass is accelerated within an air evacuated chamber, 
an unusually large amount of energy is derived from 
a certain amount of input energy, over that aenved 
20 from such a mass when accelerated in the presence 

of air or other fluid. This appears to be due, 
in part, to the fact that the rotating mass is 
unhindered by any drag which would otherwise be 
imposed upon it by surrounding air or other fluid 
25 mass. However, additional energy is also found to 

be obtained during acceleration of the rotary mass 
and this can be applied to a load driven by the 
rotor. Further, kinetic energy can be transmitted 
to the load upon deceleration of the rotary mass. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The manner in which the above and other objects of 
the invention are accomplished will be reaaily 
understood on reference to the following specification 
when read in conjunction with the accompanying drawings, 
wherein: 

FIG. 1 is a sectional view through a rotary motor 
embodying one form of the present invention, in 
which the rotor is driven by fluid jet reaction. 

FIG. 2 is a transverse sectional view, with parts 
broken away, of the motor and is taken substantially 
along the lines 2-2 of FIG. 1. 

FIG. 3 is a sectional view through the rotor and is 
taken along the lines 3-3 of FIG. 1. 

FIG. 4 is a sectional view through an alternate 
embodiment of the invention in which the rotor is 
driven by electric motors carried thereby. 

FIG. 5 is a transverse sectional view through the 
motor of FIG. 4 and is taken along the lines 5-5 
of FIG. 4. 

FIG. 6 is a sectional view through a second alternate 
embodiment of the invention in which the rotor is 
driven by turbine action. 

FIG. 7 is a transverse sectional view taken along 
the lines 7-7 of FIG. 6. 
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FIG. 8 is a face view of one of the bucket elements. 

FIG. 9 is a sectional view through a third alternate 
embodiment of the invention, such embodiment being 
somewhat similar to that shown in FIG. 1 but being 
effective to reduce resistance to the reaction jet, 
and. is taken along the lines 9-9 of FIG. 10. 

FIG. 10 is a transverse sectional view taken 
substantially along the lines 10-10 of FIG. 9- 

FIG. 11 is an enlarged sectional view through the 
rotor and is taken along the lines 11-11 of FIG. 9* 

FIG. 12 is a sectional view, similar to FIG. 10, 
but with parts broken away and showing a modified 
embodiment of the motor shown in FIG. 10. 

FIG. 13 is a fragmentary sectional view showing 
the modified embodiment of FIG. 12, the view being 
somewhat similar to that seen in the upper right 
hand corner of FIG. 9- 

FIG. 14 is a sectional view through an alternate 
embodiment of the invention. 

FIG. 15 is a transverse sectional view taken along 
the lines 15-15 of FIG. 14. 

FIG. 16 is a fragmentary sectional view through a 
modified embodiment of that shown in FIG. 1. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

While my invention is susceptible to embodiment in 
many different forms, there are shown in the drawings 
and will be described in detail only certain 
embodiments, with the understanding that the 
particular disclosure is to be considered as an 
exemplification of the principles of the invention- 
and is not intended to limit the invention to the 
embodiments illustrated. 

Referring to FIGs. 1 to 3 in particular, a rotor, 
generally indicated at 11, is provided which is 
contained within a housing 12 formed by side walls 
13 and 14 and end walls 15 integrally united to the 
side walls to form a hermetically sealed enclosure 
as well as support for the rotor. 



The rotor 11 comprises a central shaft 16 rotatably 
• mounted in ball bearings 17 and 18 supported by 
hollow hubs 20 formed on the inner facing sides of 
the housing walls 14 and 15. 0-ring seals 21 and 
22, preferably of polytetrafluoroethylene material, 
surround the shaft 16 in wiping engagement therewith 
and are held against the outer siaes of the walls 13 
and 14 by retainer plates 23 secured to the side walls 
by screws 24 to seal against leakage of air into 
the housing along the outer surface of the shaft 16. 
25 The shaft 16 is adapted to be suitably coupled to a 

load (not shown). 
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Air is evacuated from the interior of the housing 
12 through a tube 25 which may be connected to the 
suction side of a suitable vacuum pump, not shown, 
which may be driven by the shaft 16 or by a suitable 
5 outside motor source, not shown. 

Equiangularly spaced radially extending spoke 
elements 26, 27 and 28 are suitably secured in 
sockets, one of which is shown at 29, formed in the 
shaft 16. Spoke element 26 is tubular and supports 
an inertial member 30. A jet orifice, indicated 
at 31, is formed by a tube 125 integral with member 
30 and communicating with passages 126 in the member 
30 and 127 in the spoke element 26. The orifice tube 
125 extends substantially tangentially of the curved 
path through which it moves about the axis of shaft 
-16. The inner end of the passage 127 communicates 
with a passage 33 formed axially in the shaft 16 
and extending to the exterior of the housing 12 where 
it terminates in a rotary fluid coupling 34 of 
known construction, the latter being connected by. 
a tube 35 to a suitable source of air or other gas 
preferably under pressure considerably above 
atmospheric pressure. 

A conduit 36 having an internal diameter approximately 
three times the diameter of the orifice tube 125 is 
hermetically fitted and secured at 37 to the inertial 
member 30 and extends in a circular arc, for the 
most part concentrically about the shaft 16. The 
conduit 36 passes through and is supported by 
inertial elements 38 and 40 suitable secured to the 
outer ends of respective ones of spoke elements 27 
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and 28. The opposite end of the conduit 36 is curved 
radially inward at 39 and is secured within an opening 
41 in the shaft 16 where it communicates with a second 
axially extending passage 42 formed in the shaft and 
leading to the exterior of the housing 12 on the 
end opposite the passage 33. 

A curved tube 128 having a diameter approximately 
one half the diameter of the conduit 36 is located 
within conduit 36 and is supported in centered 
relation to the conduit 36, at one end 130 by 
equiangularly located spacers 131 (see also FIG. 3) 
with the end 130 located approximately midway along ' 
the length of the orifice tube 125. The tube 128 is 
held in centered relation to the conduit 36 throughout 
its length by suitable additional spacers, i.e. 132, 
extending between the tube 128 and the conduit 36 and 
is integrally connected at its opposite end to a 
tube 133 which extends coaxially of shaft 16 and 
terminates at 134 at an appreciable distance from 
the adjacent end of its shaft 16. 

In operation, as air or other gas is applied under 
pressure above atmospheric pressure through the 
supply tube 35, passage 33 and through the orifice 
tube 125, the resulting jet reaction at the exit 
side of the orifice 31 provides a thrust to rotate 
the rotor 11 in a clockwise direction. The exhaust 
air passing into the exit side of the orifice 31 
travels at reduced pressure along the length of the 
conduit 128 and exits through the terminus 134 in 
the tube 133 to the atmosphere. 
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As the gaseous jet stream "emerges from the orifice 
31 into the tube 128 it tends to create a vacuum in 
the region 135 intermediate the orifice tube 125 and 
the interior of the adjacent end of the tube 128, 
5 thereby drawing air from the atmosphere, through 

the annular ppening 136 surrounding the tube 133 
and thence along the length of the tube 128 and 
finally into the region 135 to vent such region to 
the atmosphere and thus neutralize any vacuum tending 
10 to occur in that area. 

Accordingly, as the rotor is driven clockwise, 
kinetic energy is imparted to the three inertial 
elements 30, 38 and 40 and is applied as power* to 
the shaft 16. At high speeds, the air exhausted into 

15 the tube 128 due to the clockwise rotation of the 

rotor 11, tends to be drawn along the tube 128 and 
then through the axial tube 133 to the exterior of 
the housing where it is exhausted into the atmosphere. 
If desired, however, an air evacuating pump, not 

20 shown, may be connected to the tube 133 to aid in 

exhausting such air. 

Since air is evacuated from the interior of the 
housing 12, there will be no air drag against which 
the rotor 11 must operate. Therefore, in the absence 
25 of an adequate load driven by the shaft 16, a 

suitable speed governor (not shown) of conventional 
construction would have to be operatively connected 
to the shaft to prevent the rotor 11 from developing 
an excessive speed. 
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In the event, however, the load driven by the shaft 
16 overcomes the torque developed by the rotor 11, a 
booster motor shown partly by dot-dash lines 44 may 
be entrained through gears 45 and 46 to the shaft 
5 to aid in driving the same when such excessive loads 

are encountered • Motor 44 may alternatively be used 
under any other conditions to drive the rotor within 
the evacuated housing 12. 

In lieu of air under pressure being applied to the 
10 tube 35, to develop a pressure differential at the 

orifice 31, such could be affected solely be applying 
a vacuum at the end 134 of tube 133. Also, in lieu 
of a constant air pressure applied to the tube 35, the 
air could be applied in bursts or pulses. 

15 Alternatively, the motor may be operated as an 

internal combustion motor by feeding an explosive fluid 
fuel through the passage 127 to the orifice 31 .where 
it may be combined with oxygen derived through the 
outer conduit 36 and suitable ignited. However, 

20 in the event a fuel, such as Hydrazine containing 

an oxygen component, is used, the space between the 
tube 125 and conduit 12b, adjacent the spacers 131, 
may be suitable sealed off. In such case, the 
conduit 36 could be omitted. 
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DESCRIPTION OF THE FIRST ALTERNATE EMBODIMENT 



Referring to FIGs. 4 and 5, a rotor unit generally 
indicated at 47 is enclosed within a hermetically 
sealed cylindrical housing 48 having a circular outer 
wall 50 integrally secured to side walls 51 and 52, 
the housing being supported from a suitable supporting 
surface by brackets. The rotor unit 47 comprises a 
shaft 52 rotatably supported by ball bearings 53 and 
54 carried by the housing side walls. 

An air evacuating tube 55 is attached to the housing 
46 for evacuating the same and 0-ring seals 56 are 
mounted on the shaft externally of the bearings 53 
and 54 to hermetically seal the shaft against leakage 
of air into the housing. , 

A hub 57 is keyed on the shaft 52 and has three 
equiangularly spaced radially extending sockets 58 to 
slideably receive plungers 60 formed on three similar 
carriers 61. Each carrier has an electric motor 62 
secured thereto by screws 63. The drive shaft 64 
of each motor carries a gear 65 which meshes with 
a pair of gears 66 and 67 carrying drive rollers 68. 
The gears and rollers 68 are rotatably mounted on 
bearing studs 70 attached to the carrier 61. Each 
carrier 61 is yieldably urged radially outward by a 
"bellview" type compression spring 71 interposed . 
between the bottom or the socket 58 and the plunger 
66 to frictionally engage the rollers 68 with a 
circular track 72 suitable secured to the inner 
surface of the housing 48. 
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Electrical conductors 73 connected in parallel with 
the circuits of the various motors 62 are passed through 
an axial passage in the shaft 52 and are electrically 
connected to respective ones of a pair of slip rings 

75 mounted on the shaft 52 and electrically insulated 
from each other and the shaft by an insulating sleeve 

76 interposed between the shaft and the rings. 
Suitable wiper brushes, not shown, connect a source 
of electrical power to the rings 75 to drive the 
motors 62, causing them to rotate the rollers 68 
around the track 72 and thus transmit rotation through 
the carriers 61 to the shaft 52. In this case, the 
carriers 81 and the electric motors 62, form inertial 
elements to impart kinetic energy to the rotor unit 

47 and the load driven thereby. 

DESCRIPTION OF THE SECOND ALTERNATE EMBODIMENT 

Referring to FIGs. 6 to 8, a rotor unit generally 
indicated at 78 is provided within a hermetically 
sealed cylindrical housing 80 formed by a circular 
outer wall 81 which is integral with two side walls 
82 and 83. 

Air is evacuated from the interior of the housing 
80 through a tube 84. 

The rotor unit 78 comprises a shaft 85 rotatably 
supported by the housing 80 through ball bearings 
86 and 87- 0-rings 88 hermetically seal against 
leakage of air around the shaft 85 and into the 
housing. A hub member 90 is keyed on the shaft 
85 and has three equiangularly spaced radially 
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extending sockets 91 formed thereon to slideably receive 
plungers 92 formed on respective ones of three similar 
turbine bucket members 93. Each of the latter is 
formed with a cavity 94 opening against the inner 
5 surface of the housing wall 81 and surrounded by a 

rectangular edge 95 over which an accurate sealing 
member 96 is suitably secured. The member 96 has 
an opening therethrough registering with the cavity 
94 and is formed of a material, such as graphite, 
10 having a low coefficient of friction. The member 

96 is curved to conform to the arcuate surface of 
the housing wall 81 and is held in sliding sealing 
engagement therewith by a "belleview" type spring 

97 compressed between the bottom of the socket 41 
15 and the plunger 92. 

A jet orifice 98 is formed in the housing wall 81. 
Orifice 98 opens at its exit side into the interior 
of housing 80 and opens at its inlet side into an 
inlet chamber 100 connected to a suitable source of 

20 air under pressure, not shown, A poppet valve 101 

is mounted in the chamber 100 in cooperative 
relation with a valve port 102. The valve 101 is 
slideably mounted in a bearing 99 and is pivoted 
to a lever 103, fulcrummed at 104 on a pedestal 105, 

25 and connected by a link 106 to a cam follower lever 

107 which is fulcrummed at 108 on the side wall 82 
of the housing. A cam roller 110 on the lever 107 
is engageable by a cam fixed on shaft 85, the cam 
having three equally spaced lobes 86, 87 and 88 to 

30 actuate the cam follower lever 107 against the action 

of a tension spring 110. 
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An exhaust port 112 is formed in the housing wall 
81 in angularly spaced relation to the orifice 98 and 
is closed by poppet valve 113 slideable endwise in 
a bearing cage 114 and pivoted to a lever 115 ful- 
crummed at 116 on a pedestal 119 and connected by 
link 117 to a cam follower lever 118. The latter is 
fulcrummed at 120 and carries a cam roller 121 also 
engageable by the three cam lobes 86, 87 and 88 to 
intermittently rock the cam follower lever 118 against 
the action of a tension spring 122. 



15 



20 



25 



30 



When the rotor is in its position shown in FIG. 6, 
the exhaust port 112 is closed and cam lobe 86 is 
effective to. hold poppet valve 101 open, permitting 
air under pressure to be passed against the wall 123 
of the underlying bucket member 93, causing rotation 
of the rotor 78 in a counterclockwise direction. As 
the trailing edge 124 of the bucket member 93 
approaches the jet orifice 98, the valve 101 closes 
and the charge of air accumulated in the cavity 94 
is carried around to the exhaust port 112. As the 
leading edge of wall 123 of bucket member 93 passes 
over the exhaust port 112 the cam lobe 86 causes the 
valve 113 to open to exhaust trapped air through the 
port 112 to the atmosphere. As the next succeeding 
bucket member 93 reaches the orifice 98 the preceding 
sequence of operation of the valves 101 and 113 is 
repeated under control of the next succeeding cam 
lobe 88, thus resulting in continued rotation of the 
rotor unit 78. Accordingly, the air evacuated 
condition of the interior of the housing 80 will be 
maintained as the rotor unit 78 continues its 
rotation. 



WO 79/00969 



PCTAIS79/00241 



-16- 

In this case, the bucket members 93 form inertial 
elements to transmit kinetic energy to the shaft 85 
and any load driven thereby* 

DESCRIPTION OF THE THIRD ALTERNATE EMBODIMENT 

Referring to FIGs. 9 to 11, the embodiment shown 
5 therein is somewhat similar to that shown in FIGs. 1 

to 3, and therefore, for the sake of brevity, those 
parts which are similar in construction and function 
to the parts shown in FIGs. 1 to 3 will be identified 
by similar numerial reference characters and might 

10 not be described in detail. It will be noted that 

the housing 12a is wider than the housing 12 shown 
in FIGs. 1 and 2, and the shaft 16a is lengthened to 
reach between the bearings 17a and 18a. Also, the 
conduit 36a is formed concentrically of the axis of 

15 the shaft 16a from the inertial element 30a to the 

inertial element 40a and is located in a single plane 
a-a extending normal to the axis of shaft 16a, How- 
ever, that portion 139 of the conduit 36a which 
extends to the right (FIG. 9) of the inertial element 

20 40a gradually curves radially inwardly - toward the 

shaft 16a while gradually curving laterally, as seen 
in FIG. 10, in a sweeping spiral volute curve from 
the plane a-a until it merges with the shaft 16a. 
The interior passage 137 of conduit 36a also merges 

25 gradually with the axially extending passage 42a 

of shaft 16a. 

A conduit 142 forming an extension of shaft 16a, 
and communicating with passage 42a, extends exteriorly 
of the housing 12a and is bent at 143 to form a 
30 radially extending section 144 and is further bent 

at 145 to terminate at 146. 
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Th e tube 128a is centered within the conduits 36a 
and 142 throughout its length by suitable spacers, 
i.e., 131a and 136a, to terminate in an orifice 147, 
the axis of which extends at least substantially 
5 tangent to the path of movement of -such orifice. 

It will be noted that the tube 128a presents a 
continuous gradually curved passage with no sharp 
corners which might otherwise create a back pressure 
or resistance to the flow of gases exhausting from 
10 the orifice 31a. 

Accordingly, when a gas under pressure is applied to 
the inlet tube 35a and emerges through the orifice 
31a and into the tube 126a, it creates a jet reactive 
force or torque tending to rotate the rotor in a 
clockwise direction. The gases exhausted through 
tube 128a are expelled through the orifice 147 to 
create an additional jet reactive force or torque 
to rotate the rotor. As the pressure in the region 
135a is reduced due to the jet effect of the gas 
emerging from the orifice 31a, air is drawn through 
the open end 146 of conduit 142 and is conveyed by 
conduits 142 and 36a to such region 135a to thus 
vent the same to the atmosphere and thereby 
neutralize any vacuum condition which might 
otherwise tend to occur at that location. 

FIGs. 12 and 13 illustrate a modified form of the 
embodiment shown in FIGs. 9 to 11 and, for the sake 
of brevity, those parts which are common in structure 
and function with the parts shown in FIGs. 9 to 11 
30 will be identified by similar numerical reference 

( OftPI 
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characters and those parts which are not illustrated 
will be understood to be similar to those parts shown 
in FIGs. 9 to 11, except as noted. 

In this case, the tube 128a of F.IGs. 9 to 11 is 
5 omitted, permitting gas expelled under pressure from 

the orifice 31b to pass through the conduit 36b and 
shaft passage 42b, etc. to the atmosphere. The 
passages 126b in the inertial element 30b and 117b 
in the spoke element 26b are enlarged to communicate 
10 the region 135b adjacent the exit side of the orifice 

31b with an enlarged axially extending air passage 138 
formed coaxially in the right hand end of shaft 16b 
to communicate with the atmosphere. 

The orifice tube 125b forming the orifice 31b is 
15 formed as a continuation of a tube 140 which extends 

centrally through the passages 126b, 127b, and 13b, 
and through a rotary fluid coupling (not shown), 
similar to coupling 34 of FIG. 2, to a source of gas 
under pressure. Spacers, i.e. 141, hold the tube 140 
20 in centered position. 

Accordingly, as a gas is applied under pressure 
through the tube 140 and exits through the orifice 
31b into the conduit 36b to form a jet reaction, it 
draws air from the atmosphere through the passages 
25 138, 127b, and 126b into the region 135b to neutralize 

any vacuum occur ing in such region. 
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If required in order to intake a sufficient amount of 
air from the atmosphere, the air intake arrangement 
shown in FIGs. 9 to 11, and comprising the conduit 36a 
and tube 128a, may be combined with the air intake 
arrangement shown in FIGs. 12 and i3 in one structure, 
thereby enabling air to be drawn into the region 135b 
from opposite ends of the shaft 16b. 

DESCRIPTION OF THE FOURTH ALTERNATE EMBODIMENT 

FIGs. 14 and 15 illustrate another modified form of 
the invention which is somewhat similar to that shown 
in FIGs. 9 to 11, and therefore, for the sake of 
brevity, those parts which are similar in construction 
and function will be identified by similar reference, 
characters and might not be described in detail. 

The outer conduit, i.e. 36a of FIG. 9, is omitted 
and the tube 128b is supported within an evacuated 
cylindrical chamber 12b by inertial elements 30b, 38b 
and 40b carried by spoke elements 26b, 27b and 28b, 
respectively, carried by shaft 16b. 

The spoke element 28b is provided with a passage 
127b therethrough which is directly connected at one 
end with the interior of tube 128b through a curved 
passage 129 in the element 30b and is connected at 
its opposite end to an axial air conveying passage 
33b formed in the shaft 16b. The latter passage 
communicates through a rotary fluid coupling 34b 
with an air supply tube 35b. 




WO 79/00969 



PCT/US79/00241 



-20- 



10 



15 



20 



The tube 128b extends concentrically with the shaft 
16b through substantially 315° and the opposite end 
thereof curves both radially inward and lengthwise of 
shaft 16b and communicates through an axial passage 
150 with a radially extending tube 151 located 
exteriorly of the housing and suitably secured to the 
outer end of shaft 16b*. The tube 151 is bent at 152 
to form an orifice 153 at the outer end thereof, the 
axis of which extends at least substantially tangent 
to the path of movement of such orifice as it swings 
about the axis of shaft 16b. 

Accordingly, when air or any other gas is applied 
under pressure to the inlet tube 35b, it passes 
through the tube 128b and thence through tube 151 to 
emerge at the orifice 153. Here, the air creates 
a jet reaction force to rotate the rotor lib in a 
clockwise direction as viewed in FIG. 14. However, 
by locating the orifice in a position directed in 
the opposite direction, the rotor lib would rotate 
in a counterclockwise direction. 

It will be noted that the tube 151 is aligned with 
the spoke element 26b when viewed along the length 
of shaft 16b, and as depicted in FIG. 14, since it 
was found in actual tests that this relationship 
produces a greater amount of torque. 
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I have discovered that the greatest amount of output 
power is developed during acceleration of the rotor 
lib. However, since there is obviously an upper limit 
of speed to which the rotor can be accelerated, a 
speed governing device is preferably provided. For 
this purpose, the air supply tube 35b is connected 
through a controllable valve 155, line 156, and a 
manually controlled valve 157 to a supply line 158 of 
air under pressure. 



A flyweight governor, generally indicated at 160, is 
provided to sense upper and lower predetermined limits 
of speed of the rotor lib and to control the valve 155 
accordingly. The governor comprises a shaft 161 
suitably driven by the rotor shaft 16b. Flyweights 
15 162 are pivoted at 163 to brackets 164 integral with 

the shaft 161 and each has an arm 165 which engages 
in a circumferential groove 166 formed in a sleeve 
167 which is slideably' splined on the shaft 161 for 
endwise movement. A second groove 16tt in the sleeve 
20 167 embraces one end of a lever 170 fulcrummed at 

171 and connected by linkage 172 to the valve 155. 
A detent 173 is urged by spring 174 into detenting 
engagement with either of two spaced notches 175 formed 
in the lever 170. 

25 A compression spring 176 yieldably presses endwise 

against the sleeve 167 and is effective, when the rotor 
lib is at rest or is rotating below a predetermined 
lower limit of speed, to overcome the detent 173 and 
to thus shift sleeve 167 downwardly to rock the lever 

30 170 counterclockwise to its illustrated position in 
order to cause linkage 172 to open valve 155. Thus, 
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air under pressure is applied through the rotor lib 
and orifice 153 to drive the rotor and any load coupled 
thereto in a constantly accelerating manner. As the 
rotor reaches a predetermined higher limit of speed, 
5 the flywheights 162 act against the action of spring 

176 and detent 173 to rock the lever 170 clockwise 
to actuate the linkage 172 and thus close the valve 
155 f permitting the rotor lib to decelerate while 
transferring kinetic energy to the load until the 
10 lower limit of speed is again reached whereupon the 

spring 176 again becomes effective to overcome the 
detent 173 and flyweights to rock the lever 170 
counterclockwise to again open the valve 155. 

An air pump 177, preferably driven by the rotor shaft 
15 16b, has its outlet connected through an accumulator 

178 to the inlet line 156 of valve 155. Thus, after 
the rotor lib has been operating for a length of 
time sufficient to build up pressure within the 
accumulator 178, the valve 157 may be closed, at 
20 least partly, so that a supply of air may be obtained 

from the pump 177 to drive the rotor. 

Alternatively, the axial passage 33b and 150 in shaft 
16b may be connected together by a passage indicated 
by dot-dash lines 180 to thereby transmit air directly 

25 along the length of shaft 16b to the tube 151 and 

orifice 153. In this case, the tube 128b merely 
contributes additional inertial mass to the rotor lib. 
Also a curved tube partly shown by dot-dash lines 161, 
similar to tube 36a of FIG. 9, may be provided to 

30 surround and support the tube 125b, being supported, 

in turn, by the inertial elements 30b, 38b and 40b 
to also increase the mass of the rotor. 
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DESCRIPTIQN OF THE FTFTH ALTERNATE EMBODIMENT 
FIG. 16 illustrates a modification of the embodiment 
shown in FIGs. 1 to 3, and those parts which are in 
common with those shown in FIGs. 1 to 3 will be 
identified by similar numerical reference characters. 
5 Wherein, the structure is similar except that the 

orifice tube 125 and tube 123 of FIGs. 1 to 3 are 
omitted. Accordingly, a jet orifice is formed at 
139 in the element 30c. Air or other gas conveyed 
under pressure through the passage 127c will cause 
10 a jet reaction as it emerges from the orifice 139 to 

drive the rotor clockwise. The exhausted air will 
be conveyed to the atmosphere through the tube 36c 
and axial passage 42c in the shaft 16c. 

In the aforesaid embodiments disclosed in FIGs. 1 
15 to 3 and 9 to 16 embodying reaction jet type drive 

devices, it has been found that somewhat greater 
efficiency may be obtained by locating the motor 
with its rotor axis extending vertically. 

Also it has been found that under certain speed 
20 conditions, usually at lower speeds, somewhat better 

efficiency may be obtained by not evacuating the 
housing, m such case, however, a cylindrical 
housing arranged concentrically about the rotor 
shaft, as shown at 12b in FIGs. 1U and 15, is 
25 preferable. At higher speeds efficiency is 

inwardly increased by evacuating air from the housing. 
On the other hand, in certain tests, it has been 
found that at lower speeds appreciable efficiency 
may even be obtained by removing the housing. 
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As an indication of the amount of power developed 
by the motor of the present invention, an operating 
model constructed somewhat similar to that shown in 
FIGs. 14 and 15, oper.ating within an air evacuated 
5 housing, and having a rotor weight on the order of 

180 pounds, was observed to continuously accelerate 
at the rate of approximately 100 rpm per second per 
second under pressure from an air supply in which the 
unit pressure was actually reduced during such 
10 acceleration from 200 lbs. per square inch to 150 

lbs. per square inch. 

From the foregoing, it will be observed that numerous 
variations and modifications may be effected without 
departing from the true spirit and scope of the novel 
15 concept of the invention. It is, of course, intended 

to cover by the appended claims all such modifications 
as fall within the scope of the claims. 
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1. A motor comprising 
a housing, 
a rotor, 

means supporting said rotor within said 
housing for rotation about an axis, 

means for evacuating air from the interior 
of said housing, and reaction drive means within 
said housing and effective to apply a force to said 
rotor for rotating said roto»~. 



2. A motor as defined in Claim 1 wherein said 
reaction drive means comprises 

means on said rotor forming a reaction jet 

orifice, 

the axis of said orifice extending at least 
15 substantially tangentially of the path of movement 

of said orifice, 

means for applying a fluid under pressure 
through said orifice whereby to apply a torque to 
said rotor, and 

20 means for conveying said fluid after passing 

through said orifice to the exterior of said housing. 

3. A motor as defined in Claim 2 wherein said 
conveying means comprises conduit means, 

a portion of said conduit means extending 
25 through said supporting means and coaxially of said 

axis. 

4. A motor as defined in Claim 2 wherein said 
fluid applying means comprises conduit means, 

a portion of said conduit means extending 
30 through said supporting means and coaxially of said 

axis. 



WO 79/00969 



PCT/US79/00241 



-26- 

5. A motor as defined in Claim 1 wherein 
said reaction drive means comprises means 

on said rotor forming a first reaction jet orifice, 
the axis of said orifice extending at least 
5 substantially tangentially of the path of movement of 
said orifice, 

means for applying a fluid under pressure 
through said orifice whereby to apply a torque to 
said rotor, and 
10 conduit means rotatable with said rotor for 

conveying said fluid after passing through said 
orifice to the exterior of said housing, 

said conduit means forming a second reaction 
jet orifice exterior of said housing and offset 
15 radially from said axis, 

the axis of said second orifice extending 
at least substantially tangentially of the path of 
movement of said second orifice whereby said fluid 
passing through said second orifice will apply a 
20 _ torque to said rotor. 

6. A motor as defined in Claim 2 wherein said 
rotor comprises a shaft rotatably supported by said 

. supporting means and extending to the exterior of 
said housing, 

25 said orifice having a fluid entrance side 

and a fluid exit side, 

said conveying means comprising fluid 
conduit means extending from said exit side of 
said orifice and through said shaft to the 

30 exterior of said housing. 




7. A motor as defined in Claim 2 wherein said 
rotor comprises a shaft rotatably supported by said 
supporting means and extending to the exterior of 
said housing, 

said orifice having a fluid entrance side 
and a fluid exit side, 

said applying means comprising fluid conduit 
means extending from said entrance side of said 
orifice and through said shaft to the exterior of 
said housing, 

8. A motor as defined in Claim 1 wherein said 
rotor comprises a shaft rotatably supported by said 
supporting means and extending to the exterior of 
said housing, 

said reaction drive means comprising means 
on said rotor forming a reaction jet orifice, 

said orifice having a fluid entrance side 
and a fluid exit side, the axis of said orifice 
extending at least substantially tangentially of 
the path of said orifice, 

first conduit means extending through said 
shaft for applying a fluid under pressure from the 
exterior of said housing to said entrance side of 
said orifice whereby to apply a torque to said 
rotor, and 

second conduit means independent of said 
first conduit means and extending through said shaft 
for conveying said fluid from said exit side of said 
orifice to the exterior of said housing. 
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9. A motor as defined in Claim 8 wherein said 
second conduit means comprises a second reaction jet 
orifice located exteriorly of said housing, 

the axis of said second orifice extending 
5 at least substantially tangentially of the path of 

said second orifice whereby to apply a torque to 
said rotor. 

10. A motor as defined in Claim 1 wherein said 
rotor comprises a shaft rotatably supported by said 

10 supporting means and extending to the exterior of 

said housing, 

said rotor comprising inertial mass elements 

spaced around said shaft, 

spoke members extending from said shaft and . 
15 supporting respective ones of said inertial mass 

elements forming a reaction jet orifice, 

the axis of said orifice extending at least 
substantially tangentially of the path of movement of 
said orifice, 

20 said orifice having a fluid entrance side and 

a fluid exit side, 

first conduit means extending through said 

shaft and through the said spoke member supporting 

said one element to said entrance side of said 
25 orifice from the exterior of said housing for applying 

fluid under pressure to said orifice whereby to 

apply a torque to said rotor, and 

second conduit means indepenaent of said 

first conduit means and extending from said exit 
30 side of said orifice and through said shaft to the 

exterior of aid housing for conveying said fluid 

from said orifice to the exterior of said housing. 
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11. A motor as defined in Claim 1 wherein said 
reaction drive means comprises 

means on said rotor forming a reaction jet 
orifice having a fluid entrance side and a fluid exit 
5 side, 

the axis of said orifice extending at least 
substantially tangentially of the path of said orifice, 

means for applying a fluid under a pre- 
determined pressure through said orifice from said 
10 entrance side to said exit side whereby to cause said 

fluid to form a reaction jfet to apply a torque to 
said rotor, 

means for conveying said fluid after passing 
through said orifice to the exterior of said housing, 
15 and 

means for applying a fluid under a pressure below 
said predetermined pressure adjacent said reaction jet. 

12* A motor as defined in Claim 1 wherein said 
reaction drive means comprises 
20 means on said rotor forming a reaction jet 

orifice having a fluid entrance siae and a fluid exit 
side, 

the axis of said orifice extending at least 
substantially tangentially of the path of said orifice, 
25 means for applying a fluid under pressure 

through said orifice from said entrance side to said 
exit side whereby to cause said fluid to create a 
reaction to apply a torque to said rotor, and 

means for venting said exit side to the 
30 exterior of said housing. 
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13. A motor as defined in Claim 2 wherein said 
rotor comprises a shaft rotatably supported by said 
supporting means and extending to the exterior of 
said housing, 

5 said orifice having a fluid entrance side 

and fluid exit side, 

said conveying means comprising fluid conduit 
means extending from said exit side of said orifice 
and through said shaft to the exterior of said 
10 housing, and 

second conduit means surrounding said first 
mentioned conduit means and extending from said exit 
side of said orifice and through said shaft to the 
exterior of said housing for venting said exit side 
15 of said orifice to the atmosphere. 

14. A motor as defined in Claim 13 wherein said 
first mentioned conduit means terminates in a second 
reaction jet orifice located exteriorly of said 
housing and radially offset from said axis, 

20 the axis of said second orifice extending 

at least substantially tangentially of the path of 
said second orifice whereby to cause said fluid 
passing through said second orifice to apply a 
torque to said rotor. 
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15. A motor as defined in Claim 1 wherein said 
reaction drive means comprises an elongated tubular 
element carried by said rotor and forming a reaction 
jet orifice, 

the axis of said tubular element extending 
at least substantially tangentially of the path of 
said tubular element, 

means for applying a fluid under pressure 
through said tubular element and through said orifice 
whereby to. apply a torque to said rotor, 

first fluid conduit means extending over 
at least a portion of the length of said tubular 
element for conveying said fluid from said orifice 
to the exterior of said housing, 

lb there bein S a space between said first conduit 

means and said tubular element, and 

a second conduit means for venting said space 
to the exterior of said housing. 



10 



20 



16. A motor as defined in Claim 13 wherein said 
rotor supporting means comprises a shaft and spoke 
elements carried by said shaft for supporting said 
rotor, 

said second conduit means comprising one of 
said spoke elements. 

25 17. A motor as defined in Claim 2 comprising a 

second drive means exterior of said housing for 
rotating said rotor. 
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18. A motor as defined in Claim 1 wherein said 
reaction drive means comprises 

drive rollers rotatable supported by said 
rotor in rolling engagement with said housing, and 
5 drive means carried by said rotor for 

rotating said rollers whereby to rotate said rotor. 

19. A motor as defined in Claim 1 wherein said 
rotor comprises a member having a cavity therein and 
a sealing surface surrounding said cavity, 

10 said sealing surface slideably engaging 

the inner surface of said housing whereby to 
hermetically seal the interior of said cavity from 
the interior of said housing, 

means on said housing forming a jet orifice, 

15 the axis of said orifice extending into 

the interior of said housing, 

means for applying a fluid under pressure 
through said orifice whereby to impinge against a 
side of said cavity to rotate said rotor, and 

20 means on said housing forming an exhaust 

port opening into said interior of said housing in 
the path of said member for conveying said fluid 
from said cavity. 

20. A motor as defined in Claim 19 comprising 
25 valve means operable in time with rotation of said 

member for controlling flow of said fluid through 
said orifice and through said exhaust port. 
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21. A motor as defined in Claim 20 wherein said 
housing comprises a cylindrical wall surrounding said 
member, and 

means yieldably urging said member radially 
outward to maintain said sealing surface of said 
member in sliding sealing engagement with said 
cylindrical wall. 

22. A motor as defined in Claim 1 wherein said 
rotor comprises 

a plurality of members spaced around said 

axis, 

each of said members having a cavity in the 
outer periphery thereof, 

means yieldably urging each of said members 
radially outward whereby to slideably hermetically 
seal the interior of said cavities from the interior 
of said housing, 

means on said housing forming a jet orifice, 

the axis of said orifice extending into the 
interior of said housing, 

means for applying a fluid under pressure 
through said orifice whereby to impinge against the 
side of said cavity adjacent said orifice whereby to 
rotate said rotor, 

means on said housing forming an exhaust 
port opening into said interior of said housing 
whereby to convey said fluid from said cavities, and 

valve means operable by said rotor for 
controlling flow of said fluid through said orifice 
when each of said cavities is there adjacent and for 
controlling flow of said fluid through said exhaust 
port when each of said cavities is there adjacent. 
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23. A motor comprising 
a housing, 

a rotary mass for coupling to a load, 
means for supporting said mass within said 
housing for rotation about an axis, 

means for evacuating air from the interior 

of said housing, and 

means for rotating said mass from the exterior 

of said housing. 

24. A motor as defined in Claim 23 wherein said 
rotary mass comprises conduit means, 

said conduit means forming a reacting Jet 
orifice at the exterior of said housing, 

said orifice being offset radially from said 

15 axis, 

the axis of said orifice extending at least 
substantially tangentially of the path of movement 
of said orifice, and 

means for applying fluid under pressure 
20 through said conduit means to said orifice. 

25. A motor as defined in Claim 24 wherein a 
portion of said conduit means extends through said 
housing and coaxially of said axis. 

26. A motor as defined in Claim 24 wherein said 
25 mass comprises a shaft rotatably supported by said 

supporting means and extending to the exterior of 

said housing, 

said conduit means extending through said shaft. 



-35- 

27. A motor as defined in Claim 28 wherein said 
mass comprises a curved conduit extending at least 
. substantially concentrically of said axis, 

first tubular fluid conveying means extending 
5 into said housing from the exterior of said housing, 

means for applying fluid under pressure to 
said first conveying means, 

said conveying means having a portion within 
said housing and extending radially of said axis for 
0 conveying said fluid from said applying means to one 

end of said conduit, and 

second tubular conveying means extending to 
the exterior of said housing from the interior of 
said housing, 

* said second conveying means forming a jet 

reaction orifice at the exterior of said housing, 

said second conveying means having a portion 
• within said housing and extending radially of said 
axis to convey said fluid from the opposite end of 
) said conduit to said orifice, 

said portion of said second conveying means 
being substantially aligned with said portion of said 
first conveying means when viewed lengthwise along 
said axis of said mass. 
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28. A motor comprising a rotary mass for coupling 
to a load, 

means supporting said mass for rotation about 

an axis, 

5 said mass comprising conduit means, 

said conduit means forming a reaction jet 
orifice offset radially from said axis, 

the axis of said orifice extending at least 
substantially tangentially of the path of movement 
10 of said orifice, and 

means for applying fluid under pressure 
through said conduit means to said orifice whereby 
to cause rotation of said rotor. 

29. A motor as defined in Claim 28 wherein said 
15 conduit means extends in an arcuate path concentric 

with said axis. 

30. A motor as defined in Claim 28 wherein said 
rotation axis extends vertically. 

31. A motor comprising 

20 a rotor having an inertial mass, 

means supporting said rotor for rotation about 
an axis, and 

means for rotating said rotor at a 
continually accelerating rate of rotation. 

2b 32. A motor as defined in Claim 31 comprising 

means responsive to said rotor upon reaching a 
predetermined speed for permitting said rotor to 
decelerate. 
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33. A motor as defined in Claim 32 comprising 
means responsive to said rotor upon reaching said 
predetermined speed for disabling said rotating 
means whereby to permit said rotor to decelerate 

5 to a second predetermined speed and for thereafter 

enabling said rotating means, 

34. A motor as defined in Claim 33 wherein said 
motor comprises a housing, 

said supporting means supporting said rotor 
10 within said housing, and 

means for evacuating air from said housing. 

35. The method of transmitting power to a load 
which comprises rotatably supporting an inertial mass 
within a chamber, 

15 evacuating air from said chamber, 

coupling said mass to said load, and 
rotating said mass while continually 
accelerating the rate of rotation of said mass. 

36. The method of transmitting power to a load 
20 as defined in Claim 35 which comprises allowing said 

mass to decelerate after said mass reaches a 
predetermined speed of rotation. 

37. The method of transmitting power to a load 
as defined in Claim 36 which comprises again 

lb accelerating the rate of rotation of said mass after 

said mass reaches a second predetermined speed lower 
than said first mentioned predetermined speed. 
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